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Introduction



‘I was never any good at mathematics.’


I must have heard this sentence from a thousand different people.


I cannot dispute that it may be true: people do have different strengths and weaknesses, different interests and priorities, different opportunities and obstacles. But, all the same, an understanding of mathematics is not something anyone is born with, not even Pythagoras himself. Like all other skills, from portraiture to computer programming, from knitting to playing cricket, mathematics can only be developed through practice, that is to say through actually doing it.


Nor, in this age, is mathematics something anyone can afford to ignore. Few people stop to worry whether they are good at talking or good at shopping. Abilities may indeed vary, but generally talking and shopping are unavoidable parts of life. And so it is with mathematics. Rather than trying to hide from it, how about meeting it head on and becoming good at it?


Sounds intimidating? Don’t panic! The good news is that just a handful of central ideas and techniques can carry you a very long way. So, I am pleased to present this book: a no-nonsense guide to the essentials of the subject, especially written for anyone who ‘was never any good at mathematics’. Maybe not, but it’s not too late!


Before we get underway, here’s a final word on philosophy. Mathematical education is split between two rival camps. Traditionalists brandish rusty compasses and dusty books of log tables, while modernists drop fashionable buzzwords like ‘chunking’ and talk about the ‘number line’. This book has no loyalty to either group. I have simply taken the concepts I consider most important, and illustrated them as clearly and straightforwardly as I can.


Many of the ideas are as ancient as the pyramids, though some have a more recent heritage. Sometimes a modern presentation can bring a fresh clarity to a tired subject; in other cases, the old tried and tested methods are the best.


Richard Elwes





The language of mathematics



• Writing mathematics


• Understanding what the various mathematical symbols mean, and how to use them


• Using BEDMAS to help with calculations


[image: image]


Let’s begin with one of the commonest questions in any mathematics class: ‘Can’t I just use a calculator?’ The answer is … of course you can! This book is not selling a puritanical brand of mathematics, where everything must be done laboriously by hand, and all help is turned down. You are welcome to use a calculator for arithmetic, just as you can use a word-processor for writing text. But handwriting is an essential skill, even in today’s hi-tech world. You can use a dictionary or a spell-checker too. All the same, isn’t it a good idea to have a reasonable grasp of basic spelling?


There may be times when you don’t have a calculator or a computer to hand. You don’t want to be completely lost without it! Nor do you want to have to consult it every time a few numbers need to be added together. After all, you don’t get out your dictionary every time you want to write a simple phrase.


So, no, I don’t want you to throw away your calculator. But I would like to change the way you think about it. See it as a labour saving device, something to speed up calculations, a provider of handy shortcuts.


The way I don’t want you to see it is as a mysterious black box which performs near-magical feats that you alone could never hope to do. Some of the quizzes will show this icon [image: image], which asks you to have a go without a calculator. This is just for practice, rather than being a point of principle!


Signs and symbols


Mathematics has its own physical toolbox, full of calculators, compasses and protractors. We shall meet these in later chapters. Mathematics also comes with an impressive lexicon of terms, from ‘radii’ to ‘logarithms’, which we shall also get to know and love in the pages ahead.


Perhaps the first barrier to mathematics, though, comes before these: it is the library of signs and symbols that are used. Most obviously, there are the symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. It is interesting that once we get to the number ten there is not a new symbol. Instead, the symbols for 0 and 1 are recycled and combined to produce the name ‘10’. Instead of having one symbol alone, we now have two symbols arranged in two columns. Which column the symbol is in carries just as much information as the symbol itself: the ‘1’ in ‘13’ does not only mean ‘one’, it means ‘one ten’. This method of representing numbers in columns is at the heart of the decimal system: the modern way of representing numbers. It is so familiar that we might not realize what an ingenious and efficient system it is. Any number whatsoever can be written using only the ten symbols 0−9. It is easy to read too: you don’t have to stop and wonder how much ‘41’ is.


This way of writing numbers has major consequences for the things that we do with them. The best methods for addition, subtraction, multiplication and division are based around understanding how the columns affect each other. We will explore these in depth in the coming chapters.


There are many other symbols in mathematics besides numbers themselves. To start with, there are the four representing basic arithmetical procedures: +, −, ×, ÷. In fact there are other symbols which mean the same things. In many situations, scientists prefer a dot, or even nothing at all, to indicate multiplication. So, in algebra, both ab and a · b, mean the same as a × b, as we shall see later. Similarly, division is just as commonly expressed by [image: image] as by a ÷ b.


This use of letters is perhaps the greatest barrier to mathematics. How can you multiply and divide letters? (And why would you want to?) These are fair questions, which we shall save until later.


Writing mathematics


Here is another common question:


[image: image]


‘What is the point of writing out mathematics in a longwinded fashion? Surely all that matters is the final answer?’


The answer is … no! Of course, the right answer is important. I might even agree that it is usually the most important thing. But it is certainly not the only important thing. Why not? Because you will have a much better chance of reliably arriving at the right answer if you are in command of the reasoning that leads you there. And the best way of ensuring that is to write out the intermediate steps, as clearly and accurately as possible.


Writing out mathematics has two purposes. Firstly it is to guide and illuminate your own thought-processes. You can only write things out clearly if you are thinking about them clearly, and it is this clarity of thought that is the ultimate aim. The second purpose is the same as for almost any other form of writing: it is a form of communication with another human being. I suggest that you work under the assumption that someone will be along shortly to read your mathematics (whether or not this is actually true). Will they be able to tell what you are doing? Or is it a jumble of symbols, comprehensible only to you?


Mathematics is an extension of the English language (or any other language, but we’ll stick to English!), with some new symbols and words. But all the usual laws of English remain valid. In particular, when you write out mathematics, the aim should be prose that another person can read and understand. So try not to end up with symbols scattered randomly around the page. That’s fine for rough working, while you are trying to figure out what it is you want to write down. But after you’ve figured it out, try to write everything clearly, in a way that communicates what you have understood to the reader, and helps them understand it too.


The importance of equality


The most important symbol in mathematics is ‘=’. Why? Because the number-one goal of mathematics is to discover the value of unknown quantities, or to establish that two superficially different objects are actually one and the same. So an equation is really a sentence, an assertion. An example is ‘146 + 255 = 401’, which states that the value on the left-hand side of the ‘=’ sign is the same as the value on the right.


It is amazing how often the ‘=’ sign gets misused! If asked to calculate 13 + 12 + 8, many people will write ‘13 + 12 = 25 + 8 = 33’. This may come from the use of calculators where the [image: image] button can be interpreted to mean ‘work out the answer’. It may be clear what the line of thought is, but taken at face value it is nonsense: 13 + 12 is not equal to 25 + 8! A correct way to write this would be ‘13 + 12 + 8 = 25 + 8 = 33’. Now, every pair of quantities that are asserted to be equal really are equal − a great improvement!


The ‘=’ sign has some lesser-known cousins, which make less powerful assertions: ‘<’ and ‘>’. For example, the statement ‘A < B’ says that the quantity A is less than B. An example might be 3 + 9 < 13. Flipping this around gives ‘B > A’, which says that B is greater than A, for example, 13 > 3 + 9. The statements ‘A < B’ and ‘B > A’ look different, but have exactly the same meanings (in the same way that ‘A = B’ and ‘B = A’ mean essentially the same thing).


Other symbols in the same family are ‘≥’ and ‘≤’, which stand for ‘is greater than or equal to’ and ‘is less than or equal to’ (otherwise known as ‘is at least’ and ‘is at most’).


In coming chapters, we will look at techniques for addition, subtraction, multiplication, division, and much else besides, which will allow us to judge whether or not these types of assertion are true.


Now we will have a look at one of the hidden laws of mathematical grammar.


A profusion of parentheses





HAVE A GO AT QUIZ 1.





One thing you may see in this book, which you may not be used to, is lots of brackets in among the numbers. Why is that? Rather than answering that question directly, I’ll pose another. What is 3 × 2 + 1? At first sight, this seems easy enough.


The trouble is that there are two ways to work it out:


a) 3 × 2 + 1 = 6 + 1 = 7


b) 3 × 2 + 1 = 3 × 3 = 9


Only one of these can be right, but which is it?


To avoid this sort of confusion, it is a good idea to use brackets to mark out which calculations should be taken together. So the two above would be written like this:


a) (3 × 2) + 1


b) 3 × (2 + 1)


Now both are unambiguous, and whichever one was intended can be written without any danger of misunderstanding. In each case, the first step is to work out the calculation inside the brackets.





NOW HAVE A GO AT QUIZ 2.





The same thing applies with more advanced topics, such as negative numbers and powers. In the coming chapters we shall see expressions such as −42. But does this mean −(42), that is to say −16, or does it mean (−4)2, which as we shall see in the theory of negative numbers, is actually + 16?


BEDMAS


You might protest that I haven’t answered the question at the start of the last section. Without writing in any brackets, what is 3 × 2 + 1?


There is a convention which has been adopted to resolve ambiguous situations like this. We can think of it as one of the grammatical laws of mathematics. It is called BEDMAS (or sometimes BIDMAS or BODMAS). It tells us the order in which the operations should be carried out:


Brackets Exponents Division Multiplication Addition Subtraction


If you prefer, ‘Exponents’ can be replaced by ‘Indices’, giving BIDMAS (or with ‘Orders’, giving BODMAS). All of these options are words for powers, which we shall meet in a later chapter. (Unfortunately BPDMAS isn’t quite as catchy.)





TIME FOR BEDMAS? HAVE A GO AT QUIZ 3AND 4





The point of this is that the order in which we calculate things follows the letters in ‘BEDMAS’. In the case of 3 × 2 + 1, the two operations are multiplication and addition. Since M comes before A in BEDMAS, multiplication is done first, and we get 3 × 2 + 1 = 6 + 1 = 7 as the correct answer.


When we come to −42, the two operations are subtraction (negativity, to be pernickety) and exponentiation. Since E comes before S, the correct interpretation is −(42) = −16.


Calculators use BEDMAS automatically: if you type in [image: image] you will get the answer 7 not 9.


Sum up The way we think about life comes across in the way We talk and write about it. The same is true of mathematics. If you want your thought-processes to be clear and accurate, then start by focusing on the language you use!





Quizzes


[image: image] 1 Translate these sentences into mathematical symbols, and decide whether the statement is true or false.


a When you add eleven to ten you get twenty-one.


b Multiplying two by itself gives the same as adding two to itself.


c When you subtract four from five you get the same as when you divide two by itself.


d Five divided by two is at least three.


e Five multiplied by four is less than three multiplied by seven.


[image: image] 2 Put brackets in these expressions in two different Ways, and then, work, out the two answers. (For example from 3 × 2 + 1, we get (3 × 2) + 1 = 7 and


3 × (2 + 1) = 9.)


a 1 + 2 + 3


b 4 + 6 ÷ 2


c 2 × 3 × 4


d 20 − 6 × 3


e 2 × 3 + 4 × 5


3 In each of the expressions in quiz 2, decide which is the correct interpretation according to BEDMAS. (If it doesn’t matter, explain why.)


[image: image] 4 As Well as BEDMAS, there is a convention that operations are read from left to right. So 8 ÷ 4 ÷ 2 means (8 ÷ 4) ÷ 2 not 8 ÷ (4 ÷ 2). For which of addition, subtraction, multiplication, and division is this rule necessary?








Addition



• Mastering simple sums


• Knowing how to ‘carry’ and borrow


• Remembering shortcuts for mental arithmetic


[image: image]


Everyone knows what addition means: if you have 7 greyhounds and 5 chihuahuas, then your total number of dogs is 7 + 5. The difficulty is not in the meaning of the procedure, but in calculating the answer. The simplest method of all is to start at 7, and then add on 1 five times in succession. This might be done by counting up from 7 out loud: 8,9,10,11,12, keeping track by counting up to 5 on your fingers.


But counting up is much too slow! When large numbers are involved, such as 2789 + 1899, this technique would take several hours, and the likelihood of slipping up somewhere is close to certain. So how can this be speeded up? There are many different procedures which work well, depending on the context, and the quantity and types of numbers we are dealing with. We will have a look at several methods in this chapter.





GET UNDERWAY WITH QUIZ 1.





The key thing is to be comfortable adding up the small numbers: those between 1 and 9. Once you can do this without worrying about it, then building up to larger and more complex sums becomes surprisingly easy.


The aim here is not just to arrive at the right answers, but to be able to handle these types of calculation quickly and painlessly. If you feel you could do with more practice, then set yourself five questions at a time and work through them. Start as slowly as you like, and aim to build up speed with practice.


When numbers grow up


It is no surprise that addition becomes trickier when it involves numbers more than one digit long. So it is the length of the numbers that we have to learn to manage next.


Suppose we are faced with the calculation 20 + 40. This seems easy. But why? Because all that really needs to be done is to work out 2 + 4 and then stick a zero on the end. In the same way, even three-, four-, or five-digit numbers can be easy to handle: 3000 + 6000, for instance.


Things get slightly trickier when we have something like 200 + 900. Here, although the question involves only three-digit numbers, the answer steps up to four digits, just as 2 + 9 steps up from one digit to two.


Numbers with a lot of zeros are the first kind of longer numbers to get used to.





ZEROS AND VILLAINS? HAVE A GO AT QUIZ 2


Totalling columns


This chapter’s golden rule tells us how to tackle longer numbers: arrange them in columns. The number ‘456’, for example, needs three columns. It has a 6 in the units column, a 5 in the tens column, and a 4 in the hundreds column:


[image: image]


Notice that we work along the columns from right to left, always beginning with the units. (The reason for this backwards approach will become clear later on.) Now suppose we want to add 456 to another number, say 123. The process is as follows. First write the two numbers out in columns, with one under the other. Make sure that the units in the top number are aligned with the units in the number below, and similarly for the tens and hundreds columns.


[image: image]


With that done, all that remains is to add up the numbers in each column:


[image: image]





GOT THAT? THEN HAVE A GO AT QUIZ 3!





The art of carrying


Now we arrive at the moment where all the beautiful simplicity of the previous examples turns into something a bit more complex. At this stage the columns are no longer summed up individually, but start affecting each other through a mystifying mechanism known as carrying. I promise it isn’t as bad as it sounds!


Let’s start with an example: 44 + 28. What happens if we simply follow the procedure described in the last section?


[image: image]


This is completely, 100%, correct! There is just one small worry: ‘sixty-twelve’ is not the name of any number in English. (Saying it might attract strange looks in the street.) So what is sixty-twelve in ordinary language? A little reflection should convince you that the answer is seventy-two. (In the French language, sixty-twelve, or soixante douze, is in fact the name for seventy-two.)


So, to complete the calculation, we need to rewrite the answer in the ordinary way, as 72. What exactly is going on in this final step? The answer is that the units column contains 12, which is too many. When we reduce 12 to 2, we are left with one extra ten to manage. It is this 1 (ten) which is ‘carried’ to the tens column.


Numbers are only ever carried leftwards: from the units column to the tens, or from the tens to the hundreds. (This is the reason we always work from right to left when adding numbers up.) Once we have grasped this essential idea, we can speed up the process by doing all the carrying as we go along.


So, let’s take another example: 37 + 68. Here we begin by adding up the units column to get 15, which we can immediately write as 5 and carry the leftover ten as an extra 1 to be included in the tens column. (We write this as an extra 1 at the top of the column.) Then we add up the tens column (including the carried 1) which produces 10. So we write this as 0, and carry 1 to the hundreds column. Happily there is nothing else in the hundreds column, so this is the end.


[image: image]





NOW TRY THIS YOURSELF IN QUIZ 4.






Lists of numbers


Whether it’s counting calories, or adding up shopping bills, addition is probably our commonest use of numbers. But often the calculation needs more than two numbers to be added together. The good news is that the technique we learnt in the last section transfers immediately to longer lists of numbers. The rules are exactly the same as before: arrange the numbers vertically, and then add each column in turn, starting on the right, carrying when necessary. The only difference is that the number to be carried this time might be larger than 1.


For example, to calculate 36 + 27 + 18 we set it up as:


[image: image]





IF THAT SEEMS MANAGEABLE, THEN TRY QUIZ 5.





This time the units column adds up to 21, so we write 1, and carry 2 to the tens column. Then we add up the tens column as before, to get 8.


In your head: splitting numbers up


The addition techniques we have looked at so far work very well (after a little practice). But they do have one downside: these are written techniques. Often what we want is a way to calculate in our head, without having to scuttle off to a quiet corner with a pen and paper. Carrying can be tricky to manage in your head. Luckily there are other ways to proceed.


If we want to add 24 to 51, one way to proceed is to split this up into two simpler sums: first add on 20, and then add on another 4. Each of these steps should be easy to do: 51 + 20 = 71 (because 5 + 2 = 7 in the tens column). Then 71 + 4 = 75. The only challenge is to keep a mental hold of the intermediate step (71 in this example).





TRY THIS YOURSELF IN QUIZ 6.





Remember that you can choose which of the two numbers to split up. So we could have done the previous example as 24 + 50 + 1. You might find it better to split up the smaller of the two, but tastes vary.



Rounding up and cutting down


Imagine that a restaurant bill comes to £45 for food, with another £29 for drink. By now we have seen a few techniques we could use to tackle the resulting sum: 45 + 29. But there is another possibility, which begins by noticing that 29 is 1 less than 30. So, to make life easier, we could round 29 up to 30. Then it is not hard to add 30 to 45 to get 75. To complete the calculation, we just need to cut it back down by 1 again, to arrive at 74.


This trick of rounding up and cutting down will also work when adding, say, 38 to 53. Instead of tackling the sum head-on, first round 38 up by 2, then add 40 to 53. To finish off, just cut that number back down by 2.


In some cases you might want to round up both numbers in the sum. For example, 59 + 28 can be rounded up to 60 + 30, and then cut down by a total of 3.


I think rounding up and cutting down is a good technique when the units column contains a 7, 8 or 9 and splitting numbers up is better when the units column contains a 1, 2 or 3. But it is up to you to decide which approaches suit you best! So why not try both techniques?


Sum up Mathematics can teach us several techniques for addition and subtraction. But all of them are based on familiarity with the small numbers, 1 to 9.





Quizzes


After you have worked through these, come up with your own examples if you want more practice. No calculators for this chapter!


[image: image] 1 In your head!


a 3 + 8


b 7 + 6


c 9 + 9


d 5 + 4 + 3


e 8 + 7 + 6


[image: image] 2 Numbers that grow longer


a 30 + 40


b 5000 + 2000


c 800 + 300


d 7000 + 4000


e 30,000 + 90,000


[image: image] 3 Write in columns and add.


a 56 + 22


b 48 + 51


c 195 + 503


d 354 + 431


e 1742 + 8033


[image: image] 4 Mastering carrying


a 14 + 27


b 36 + 38


c 76 + 85


d 127 + 344


e 245 + 156


[image: image] 5 Totalling longer lists


a 14 + 22 + 23


b 27 + 44 + 16


c 26 + 47 + 28


d 19 + 28 + 17 + 29


e 57 + 66 + 38


[image: image] 6 Split these up, to Work, out in your head.


a 60 + 23


b 75 + 14


c 54 + 32


d 73 + 24


e 101 + 43








Subtraction



• Understanding how subtraction relates to addition


• Keeping a clear head when subtraction looks complicated


• Mastering quick methods to do in your head


[image: image]


As darkness is to light, and sour is to sweet, so subtraction is to addition. As we shall see in this chapter, this relationship between adding and subtracting is useful for understanding and calculating subtraction-based problems. If you have 7 carrots, and you add 3, and then you take away 3, you are left exactly where you started, with 7. So subtraction and addition really do cancel each other out.


Getting started with subtraction


Subtraction is also known as taking away, for good reason. If you have 17 cats, of which 9 are Siamese, then the number of non-Siamese cats is given by taking away the number of Siamese from the total number, that is, by subtracting 9 from 17.


Now, there is one important theoretical way that subtraction differs from addition: when we calculate 17 + 26, the answer is the same as for 26 + 17. Swapping the order of the numbers does not make any difference to the answer. But, with subtraction, this is no longer true: 26 − 17 is not the same as 17 − 26. In a later chapter we will look at the concept of negative numbers which give meaning to expressions such as 17 − 26. In this chapter, we will stick to the more familiar terrain of taking smaller numbers away from larger ones. (As it happens, extending these ideas into the world of negative numbers is simple: while 26 − 17 is 9, reversing the order gives 17 − 26, which comes out as −9. It is just a matter of changing the sign of the answer. But we shall steer clear of this for the rest of this chapter.)


[image: image]


The techniques for subtraction mirror the techniques for addition, with just a little adjustment needed. And, as with addition, the first step is to get comfortable subtracting small numbers in your head.





HAVE A GO AT QUIZ 1.





As ever, if you feel you could do with more practice, then set yourself your own challenges in batches of five, starting as slowly as you like, and aiming to build up speed and confidence gradually.



Longer subtraction


Now we move on to numbers which are more than just one digit long. These larger calculations can be set up in a very similar way to addition as this chapter’s golden rule tells us.


The first thing to do is to align the two columns one above the other, making sure that units are aligned with units, tens with tens and so on. Then the basic idea is just to subtract the lower number in each column from the upper number. So to calculate 35 − 21 we would write this:


[image: image]





EASY? THEN PRACTISE BY DOING QUIZ 2!





Taking larger from smaller: borrowing


What can go wrong with the procedure in the last section? Well, we might face a situation like this:


[image: image]


The first step is to attack the units column. But this seems to require taking 7 from 6, which cannot be done (at least not without venturing into negative numbers, which we are avoiding in this chapter). So what happens next? When we were adding, we had to carry digits between columns. In subtraction, the opposite of carrying is borrowing. It works like this: we may not be able to take 7 from 6, but we can certainly take 7 from 16. The way forward, therefore, is to rewrite the same problem like this:


[image: image]


Notice that the new top row ‘forty-sixteen’ is just a different way of writing the old top row ‘fifty-six’. With this done, the old procedure of working out each column individually, starting with the units, works exactly as before.


What went on in that rewriting of the top row? We want to speed the process up. Essentially, one ten was ‘borrowed’ from the tens column (reducing the 5 there to 4) and moved to the units column, to change the 6 there to 16. Usually, when writing out these sort of calculations, we would not bother to write a little 1 changing the six to sixteen, since this can be done in your head. But if it helps you to pencil in the extra 1, then do it! It is usual, however, to change the 5 to 4 in the tens column. To take another example, if we are faced with 94 − 36, the way to write it out is like this:


[image: image]





WHAT’S GOING ON HERE? TEST YOURSELF WITH QUIZ 3.





Subtraction with splitting


This column-based method is very reliable and efficient. But, just as we saw in the case of addition, it is not ideal when you want to calculate in your head, instead of on paper. The first purely mental technique we looked at for adding was splitting numbers up: to add 32 to 75, we split 32 up into 30 and 2, and then added these on separately, first 75 + 30 = 105, and then 105 + 2 = 107.


This approach works just as well with subtraction. (You might want to remind yourself of how it worked for adding before continuing.)





TRY QUIZ 4. CAN YOU WORK IT OUT IN YOUR HEAD?





In the context of subtraction, it is always the number being taken away that gets split up. Suppose I know that there are 75 people in my office, of whom 32 are men. I want to know how many women there are. The calculation we need to work out is 75 − 32. The technique again involves splitting the 32 up into 30 and 2. So first we take away 30 from 75, to get 45, and then subtract the final 2, to leave the final answer of 43 women. The aim is to complete the subtraction by splitting the numbers up, without writing anything down. But, for practice, you might want to write down the intermediate step, that is, 45 in the above example.


Rounding up and adding on


Another mental trick we learnt for adding was rounding up and cutting down. This works just as well for subtraction. The only thing to watch out for is whether the numbers should be going up or down.





GIVE IT A GO YOURSELF WITH THE FINAL QUIZ, NUMBER 5.





For example, to calculate 80 − 29, it might be convenient to round 29 up to 30. This gives us 50. It is in the final step that we need to take care. Instead of cutting the answer down by 1 (as we did when adding), this time we have subtracted 1 too many. So we have to add 1 back on, to arrive at a final answer of 51.


Sum up Subtraction is the opposite of addition. Once you know how to do one, it is just as easy to do the other!





Quizzes


[image: image] 1 Getting started


a 9 − 6


b 8 − 4


c 12 − 5


d 17 − 9


e 16 − 8


[image: image] 2 Write in columns and subtract.


a 54 − 33


b 89 − 61


c 748 − 318


d 6,849 − 4,011


e 19,862 − 17,722


[image: image] 3 Get borrowing!


a 72 − 18


b 56 − 39


c 81 − 47


d 178 − 159


e 218 − 119


[image: image] 4 Split these up, to work out in your head.


a 60 − 23


b 75 − 14


c 54 − 32


d 73 − 24


e 101 − 43


[image: image] 5 Work out in your head, rounding up and adding on.


a 67 − 29


b 73 − 18


c 64 − 38


d 87 − 49


e 110 − 68








Multiplication



• Remembering your times tables


• Managing long multiplication


• Learning some tricks of the trade


[image: image]


What is multiplication? At the most basic level, it is nothing more than repeated addition. If you have five plates, each holding four biscuits, then the total number of biscuits is worked out by adding the numbers on each plate. So 5 × 4 is shorthand for five 4s being added together: 4 + 4 + 4 + 4 + 4.


This gives us our first way to calculate the answer: as long as we can add 4 to a number, we can work out 5 × 4 by repeatedly adding 4: 4, 8, 12, 16, 20. The fifth number (20) corresponds to the final plate added to the biscuit collection, and so this is the answer.


We will see some slicker techniques shortly, but the perspective of repeated addition is always worth holding in the back of your mind. It also explains another word which is commonly used to describe multiplication: ‘times’. The number 5 × 4 is the final result after 4 has been added 5 times.
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